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Summary
We used 108 top sirloin butts to determine the influence of quality grades, postmortem aging periods, and blade tenderization passes on percentages of thawing and cooking losses and Warner-Bratzler shear (WBS) force of biceps femoris muscles. Top sirloin butts that qualified for either USDA Select (SEL, n=36), USDA Choice (CHO, n=36), or Certified Angus Beef™ Program (CAB, n=36), were aged for 14 or 21 days and blade tenderized zero (0X), one (1X), or two (2X) times. Steaks with higher quality grades (CHO and CAB) aged for 21 days had lower thawing losses than steaks aged 14 days and than SEL steaks aged for 21 days. Steaks aged for 14 days and not blade tenderized (0X) had higher thawing losses than steaks aged for longer periods (21 days) and tenderized 0X, 1X, and 2X. Lower quality grade steaks (SEL) blade-tenderized 2X had longer cooking times than other quality grade×blade tenderization treatments. More blade tenderization passes (1X and 2X) for higher quality grades (CHO and CAB) appear to lower WBS values. The most tender treatments were CHO steaks blade tenderized 2X and CAB steaks blade tenderized 1X and 2X. Biceps femoris tenderness was inconsistent among all treatments, although aging, blade tenderization, and higher quality grades reduce variation. For reliable, acceptable quality this muscle should not be included in top sirloin butt steaks.
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Introduction
Consumers are willing to pay a premium for cuts of meat they know are tender. Of steaks offered in a restaurant setting, those from the top sirloin butt are among the more variable, less tender cuts. T o help alleviate this problem and decrease variation in tenderness, the cap (biceps femoris, BF) muscles are removed from the top sirloin butts prior to fabrication into steaks. The BF is considered highly variable in tenderness and is a tougher muscle, which reduces the eating satisfaction of sirloin steaks, compared to the main muscle of the top sirloin butt, (gluteus medius, GM).
Postmortem technologies such as aging and blade tenderization can improve tenderness uniformity and overall acceptability of the BF. This might allow the BF to remain on the top sirloin during fabrication into steaks. Our objective was to determine the influence of quality grades, postmortem aging, and blade tenderization passes on tenderness of BF muscle.
Experimental Procedures
One hundred eight top sirloin butts (IMPS 184A) that qualified for either the Certified Angus Beef™ Program (CAB; n=36), USDA Choice (CHO; n=36), or USDA Select (SEL; n=36) were tested. Top sirloin butts were sent to a commercial fabrication plant and aged for 14 or 21 days postmortem at 32°F. After aging, they were either not blade tenderized (0X) or passed through a blade tenderizer (Model T7001, Ross Industries Inc., Midland, VA) one (1X) or two (2X) times. The BF muscle was removed from each top sirloin butt, labeled for identification, then individually vacuum packaged (Model M860, Multivac Inc., Calhoun, Germany) and frozen for 40 min at -35°F in a spiral freezer. Once frozen, BF were transported to Kansas State University Meat Laboratory and stored at -29°C until analysis.
Each BF muscle was sawed into 1 inch thick steaks, weighed, and thawed at 37°F for 24 hours. Steaks were cooked to 160°F internally by a Blodgett dual-air-flow gas convection oven. Internal steak temperature was monitored by a 30-gauge, type-T thermocouple attached to a Doric 205 temperature recorder. Steaks were allowed to cool overnight in a refrigerator at 37°F. Six, ½ inch cores were taken parallel to the muscle fibers and sheared perpendicular to the core using an 
Results and Discussion
Steaks aged 14 and 21 days had similar (P>0.05) percentages of cooking loss, cooking times, and WBS values (Table 1) . Neither quality grade nor number of blade tenderization passes influenced cooking loss (P>0.05). However, both aging period × quality grade and aging period × number of blade tenderization passes interactions (P<0.05) were observed for percentage of thawing losses ( For foodservice, a WBS value of 8.6 lbs. or less has been used as a threshold for a rating of at least "slightly tender." All SEL steaks aged 21 days and blade tenderized 2X and CAB steaks aged 21 days and blade tenderized 1X or 2X had WBS values below 8.6 lbs ( Table 3 ). All choice steaks aged 14 days and blade tenderized 2X had WBS values below 8.6 lbs. While not conclusive, retailers could maximize the probability of "slightly tender" steaks by utilizing higher quality steaks, aged for at least 21 days, and blade tenderized 2X. Purveyors can use postmortem aging and blade tenderization technologies to increase the acceptability of BF steaks. However, steaks from the BF were tougher than steaks originating from the GM (KSU Cattleman's Day, 2000) in all treatments. Because postmortem aging and blade tenderization technologies fail to increase the tenderness of the BF muscles to a level equal to the GM, removing the BF to reduce the variation in tenderness of top sirloin butt steaks is still recommended. 
